Isolation of pathogen-induced Chinese cabbage genes by subtractive hybridization employing selective adaptor ligation.
We have developed a subtractive cloning method in which target sequences are effectively enriched by selective adaptor ligation and PCR after hybridization. In this method both tester and driver DNAs are digested with RsaI, ligated with the linker DNA containing a KpnI recognition site, and amplified by PCR. The tester DNA samples are divided into two aliquots, each digested with either RsaI or KpnI. The two DNA samples are then combined and hybridized with an excess of the driver DNA retaining the linker. After hybridization, the DNA mixture is ligated to a new adaptor compatible only with double-stranded tester/tester DNAs. Therefore, only the tester/tester is selectively amplified in subsequent PCR. This also leads to complete elimination of the tester DNA hybridized with driver DNA from the tester DNA population. Although our protocol employs enzymatic treatments, the efficiency of the enzymatic treatments does not affect the subtraction efficiency. This new subtractive enrichment method was applied to isolate Chinese cabbage defense-related genes induced by Pseudomonas syringae pv. tomato (Pst), which elicits a hypersensitive response in Chinese cabbage. After two or three rounds of subtractive hybridization, the sequences of enriched DNAs were determined and examined by BLAST analysis. Northern blot hybridization showed that 12 of the 19 genes analyzed were strongly induced by Pst treatment. Among the 12 Pst-induced genes five represent pathogenesis-related genes encoding PR1a, two chitinases, a thaumatin-like protein, and a PR4 protein. Other Pst-induced genes include two cytochrome P450 genes responsible for glucosinolate biosynthesis, a disease resistance gene homolog, and several genes encoding proteins with unknown functions.